to rapid heating, these pressure cartridges did not undergo autoignition until reaching 240°C.
The safe current, i.e., that current to which the bridgewire may be subjected for 1 min without igniting the explosive, of these pressure cartridges may be adjusted to values as large as 10 A by an appropriate choice of the bridgewire diameter.
The pressure cartridges may be converted to detonators by using the evolved gases to drive a flying plate against a second charge of secondary explosive.
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The effect of pressure in accelerating the deflagration of explosives has been discussed in a review article by Kistiakowsky.2 While pertinent data are not presently available for RDX and HMX, appropriate experiments were performed during the development of a pressure cartridge with a different secondary explosive. This study showed that a threshold pressure exists for the self-propagating deflagration of a pressed pellet of granular PETN (Pentaerythritol
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Tetranitrate, see Ref. 1, ignited by an electrical arc formed upon the vaporization of a 0.0015-in .-diam gold bridgewireo This experiment demonstrated the existence of the threshold pressure,
The explosive pellet was enclosed in a container of many times the .
volume of the explosive pellet, and a nitrogen gas tank was attached to the container. Attempts were made to secure the deflagration of successive pellets as a function of the initial pressure of the gas in the container. Attempts made at pressuxws below 525 paig resulted in most of the PETN being scattered as an unburned powder; attempts made at pressures above this value resulted in the deflagration of the entire pressing.
A second experiment on arc ignition, also described in Ref. 3,  showed that increasing the density of PETN from 0.7 to 1.6 g/cm3 de- O.O5O in. and to the desired density. A stainless steel disk of 0.005-in, thickness was placed upon the charge, and a brass retaining cylinder of 0,094-in. id, was glued to the disk and to the wall of the steel case with the same Versamid mixture as that used to seal the head.
The Type 1 assembly proved to be satisfactory at both ambient and dry-ice temperatures; however, the adhesive used to fix the retaining cylinder in place failed during experiments at high temperature. It was impossible to heat the cartridge to the point of auto-ignitionl because the threshold pressure requimed for self-propagating deflagration of the explosive could not be attained.
The Type 2 pressure cartridge shown in 
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. diameter will be temed the maximum firing current for that diameter wire; the tests of RDX were not sufficiently extensive to enter limiting current phenomena.
Ignition Energy
Since both the currents through and the voltages across the bridgewires were recorded as functions of time for each pressure ca~tridge firing, the electrical energy required for ignition of the explosive could be calculated in each case. A few values for extremes of bridgewire diameters and firing currents used to ignite HMX are listed in Table I . The results of firing HMX in pressure cartridges at the temperature of dry ice is shown in Fig. 4b . Tho time required for any particular current to successfully ignite the explosive is increased by reducing tho temperature. This places a lower limit on the choice of bridgewire diameter if reliable firing at reduced temperature ia to be achieved, since operation at low temperature requires a higher current ambient to obtain ignition in a given timo than does operation at temperature, 
High Temperature
A Type 2 HMX-loaded pressure cartridge has been fired successfully at ambient temperature after having been maintained at 190°C for 24 hr.
RDX-loaded cartridges will function after being maintained at 175°C for the same period. Neither will operate after being held at 200°C for only 30 min. The f?to 6 phase transition which occurs in HMX at approximately 175°C makes it necessary to limit the charge density for explosive assemblies that may be subjected to increased temperatures.
The expansion accompanying this phase transition (crystal density changes from 1.91 to 1,80 g/cm3) was sufficient to rupture the steel explosive retaining disk when the HMX was pressed to an initial density of 1.7 g/cm3 (89% crystal density). For this reason subsequent tests of HMX were performed at a density of 1.6 g/cm3. At this density the phase transition did not rupture the retaining disk.
Temperature for Auto-ignition
Pressure cartridges of~pes 1 and 2 loaded with RDX and HMX were tested to determine the temperature necessary to cause auto-ignition.
Squibs loaded with lead styphnate and ball powder* were included for comparison. The items were heated in an oven at a rate of approximately 2,5°C/min. All squibs containing lead styphnate suffered autoignition in a temperature range of 159°to 172°C. TWO RDX-and two HMX-loaded Type 1 pressure cartridges failed to ignite when subjected to temperatures between 216°and 278°C, because the adhesive fixing the retaining cylinder in place failed to maintain a gas-tight seal.
Two RDX-loaded Type 2 pressure cartridges fired by auto-ignition at temperatures of 208°and 214°C. Two HMX-loaded Type 2 assemblies fired at 240°and 243°C, It may be seen that the necessity for tight $:Thesesquibs were of similar external configuration tO the pres.st.me cartridges. Each squib contained 25 mg of lead styphnate and 175 mg of ball powder. confinement might be used in order to design a pressure cartridge with inherent safety to auto-ignition by providing an explosive enclosure that would vent itself before attaining the necessaxy temperature for auto-ignition.
The Pressure Pulse Generated by RDX and HMX The pressure pulse generated by an RDX charge in a pressure cartridge, Type 1, in graphically compared to that produced by a squib containing lead styphnate and ball powder in 'A possible case of inccwnpletedeflagration.
Conversion to a Detonator
Several of the Type 2 pressure cartridges were converted to detonators in the manner of the Savitt, Stresau, and Weber detonator by substituting a Mild Detonating Fuze (MDF) adaptor for the threaded retaining aylinder. This adaptor resembled the cylinder except that the inside diameter of the cylinder was changed to fit the outside diameter of a length of MDF containing 5 grains/ft of PETN. The end of the adaptor adjacent to tho steel disk used to retain the explosive charge in the pressure cartridge was axially counterbored to a depth and diameter of 0.125 in. Any desired length of MDF was glued into the end of the adaptor opposite the steel disk, so that the end of the MDF protruded about 0.0005 in. into tho counterbored space. Thus, when the pressure cartridge was fired, the steel disk ruptured along the circumference of the counterbored space in the adaptor, and the resulting IfLying plate was propelled across the space by the high-pressure gas.
The impact of this flying plato detonated the MDF. 
